Purpose The aim of this study was to compare the relative benefits and acceptability of two different group-based mindfulness psychotherapy interventions among women with breast and gynecologic cancer. Methods Data from 42 women who completed an 8-week mindfulness-based cognitive therapy (MBCT) program comprising 22 contact hours were compared to data from 24 women who completed a 6-week mindfulness meditation program (MMP) comprising 9 contact hours. Distress, quality of life (QOL), and mindfulness were evaluated pre-(T1) and post-intervention (T2). ANCOVA was used to analyse the relationship between intervention type and T1 score on outcome variable change scores. Participants' perceptions of benefit and acceptability were assessed. Results The participants did not differ on clinical or demographic variables other than MBCT participants were more likely than MMP participants to have a past history of anxiety or depression (p=.01). Scores on distress, QOL, and mindfulness improved from T1 to T2 with medium to large effect sizes for the MMP (p=.002, d=.07; p=.001, d=.08; p=.005, d=.06, respectively) and MBCT (p<.001, d=.06; p=.008, d=.04; p<.001, d=.09, respectively) interventions. ANCOVA showed no main effect for intervention type on outcome change scores and no interaction between intervention type and respective T1 score. Distress and mindfulness scores at T1 had a main effect on respective change scores (p =.02, η p 2 =.87; p=.01, η p 2 =.80, respectively). Both programs were perceived as beneficial and acceptable with no differences between the intervention types. Conclusions Within the limits of a small, non-randomized study, these findings provide preliminary support for the utility of a brief mindfulness intervention for improving distress and QOL in a heterogeneous group of women with cancer. Abbreviated interventions are less resource intensive and may be attractive to very unwell patients.
Introduction
Together, breast and gynecologic cancers account for the majority of cancer diagnosis in Australian women [2] . Diagnosis and treatment of these cancers are associated with high rates of often persistent psychological distress and ongoing challenges to quality of life (QOL) [1, 6, 9, 10, 12] . As survival rates improve and more individuals diagnosed with cancer are living longer, the importance of identifying effective, cost-efficient psychosocial interventions for these individuals is increasingly important.
Group-based meditative practices such as mindfulnessbased stress reduction (MBSR) [8] and mindfulness-based cognitive therapy (MBCT) [11] , which employ training in mindfulness skills, are increasingly popular in oncology settings and their effectiveness is supported by a burgeoning empirical evidence base [9, 12] . Mindfulness has been described as bringing one's attention to experiences in the present moment in an accepting and non-judgmental way [8] . Mindfulness training, with its focus on self-compassion and present moment awareness, may be effective in counteracting the worry about the future and striving that are commonly experienced by women with breast and gynecologic cancers. The development of equanimity brought about by mindfulness practice is thought to directly target the reactive processes that contribute to psychological distress [15] .
The current setting, a tertiary women's hospital in metropolitan Australia, provides services to women with breast and gynecologic cancer. From 2010 to 2011, our center piloted an MBCT group program in two rounds of three groups per round among a sample of 42 women with these cancers [14] . This intervention was closely modeled on the original MBCT manual [11] with its focus on daily mindfulness meditation together with targeting the cognitive processes associated with relapse to depression [11] and was adapted for oncology populations by the third author. Accordingly, the intervention comprised of 2-h therapy sessions across 8 weeks as well an extended (6-h) mindfulness practice session between weeks 6 and 7. The program was associated with significant improvements in distress, QOL, mindfulness, and posttraumatic growth and was perceived as highly beneficial and acceptable to the participants; however, the resources required to implement this program (in terms of clinician time and service costs) made it too expensive to incorporate into routine cancer care. Consequently, an alternative, abbreviated group-based mindfulness meditation program (MMP) was developed by the second author. The MMP was designed to be less resource-intensive and could be delivered across 6 weeks in 90-min sessions. The intervention content focused specifically on the meditative practices found in MBCT but excluded the cognitive components. Like the MBCT program, MMP sought to include women seen in routine care without reference to their tumor stream, stage of disease, or psychological status with the rationale that coordinating psychosocial interventions stratified by these variables is unwieldy and inefficient. The MMP was delivered in five rounds of a one group per round across a 3-year period from October 2011 to December 2013.
In this manuscript, we set out to compare the relative benefits and acceptability of the two interventions, MBCT and MMP, among women with breast and gynecologic cancer. The outcomes of interest were distress, QOL, and mindfulness as well as the participants' perceptions of perceived benefit and acceptability. We hypothesized that there would be no statistically significant differences between the improvements brought about in levels of distress, QOL, or mindfulness by the respective interventions and that participants would not perceive a difference in their respective acceptability.
Method

Sample
For both intervention types, women with a diagnosis (new or recurrent) of breast or gynecologic cancer in the past 12 months who were engaged in current cancer treatment or active follow-up were recruited. Other eligibility criteria were 18 years of age or older, a clear understanding of written and spoken English, absence of cognitive impairment or mental illness that would impair ability to provide consent or participate in the program, physical ability to attend and participate in the program and commit to regular attendance, and not being at acute risk of suicide or psychosis requiring urgent psychiatric care. The study was approved by the local hospital ethics committee and was performed in accordance with the ethical standards laid down in the Declaration of Helsinki. All the participants provided informed consent prior to inclusion in the study.
Procedure
Recruitment
Recruitment for the MMP and MBCT programs was via information flyers at the hospital and promotion by clinicians. The participants could either self-refer or be referred by a treating clinician. The same eligibility criteria were used in recruitment and screening for the MMP and MBCT interventions except that for the MBCT group, letters of invitation were also mailed to women known to have been diagnosed with breast and gynecologic cancer in the preceding 6 months (one participant was recruited in this way). All women who expressed interest in participation were assessed telephonically for eligibility in the first instance. The two pilot interventions did not occur simultaneously but occurred separately and consecutively. The MMP pilot study commenced several months after completion of the MBCT pilot study. As such, there was no selection process for either program. Participants were not able to choose between the two intervention programs as they were not offered concurrently.
Interventions
As noted above, both programs were based on the original MBCT manual [11] and involved training in mindfulness meditation, provision of theoretical material, and group discussion. The differences between the two programs were (1) the MBCT program followed the original manual more strictly in terms of structure and content, e.g., program delivery across eight 2-h sessions, the inclusion of the extended meditation practice towards the end of the program, and the focus on cognition including periodic cognitive and behavioural exercises prescribed as part of homework (e.g., Pleasant and Unpleasant Events Calendars); (2) the greater time allocation in the MBCT program meant that more meditations were taught and more time was devoted to enquiry and group discussion; (3) participants in the MBCT program viewed a documentary film showing the MBSR program in action; (4) facilitators of the MBCT intervention received weekly clinical supervision from a mindfulness expert and attended annual mindfulness retreats, whereas the MMP facilitator did not. Features in common were that (1) facilitators for both interventions had clinical experience in oncology and their own mindfulness practice (though the experience of the MBCT facilitators was more extensive); (2) both groups received written information summarizing the weekly sessions and describing homework, meditation CDs with recording of classical meditations (although the range of meditations was smaller in the MMP group), and copies of Jon Kabat Zinn's Full Catastrophe Living [7] , which discusses the main themes of the MBSR/MBCT program (and was prescribed as optional reading homework); (3) both interventions were delivered in small groups with eight to ten participants in the MBCT groups and a maximum of eight in the MMP groups; (4) the content of both interventions was modified for oncology patients to include the awareness of treatment-related discomfort and distress in areas of the body affected by cancer and its treatment and acknowledgement of this discomfort during meditation practice; and (5) time allowed for the discussion of existential issues such as role changes, relationship difficulties, concern for their children, changes in identity, fears regarding mortality, and pain and suffering were included in both groups. Table 1 provides an overview of the themes, main content, meditative practice and homework component of the respective programs.
Measures
Participants completed self-report assessments measuring distress, QOL, and mindfulness prior to the start (T1) of the respective interventions and again immediately after completion of the programs (T2). MBCT participants completed these questionnaires at home and returned them via reply paid mail, while MMP participants completed questionnaires in session.
Distress was measured with the Depression, Anxiety, Stress Scale short form (DASS-21) [5] which measures features of depression, physical arousal, agitation, and psychological tension. Higher scores on this 21-item instrument indicate greater symptom severity. Internal consistency and concurrent validity of the DASS-21 have been confirmed [1, 13] .
QOL was measured with the Functional Assessment of Cancer Therapy-General (FACT-G) [4] , a 28-item self-report measure of QOL for cancer patients. The FACT-G score is a composite of subscales relating to physical, social, emotional, and functional well-being. Higher scores indicate better wellbeing. Reliability and validity of the FACT-G have been well documented [9] . The physical well being subscale of the FACT-G was used as a measure of physical disability at time of study enrolment as it includes items relating to energy, nausea, pain, side effects of treatment, feeling ill, being able to meet family needs, and having to spend time in bed. This measure was thought to comprise a more accurate measure of wellness than variables such as stage of cancer at diagnosis and receipt of chemotherapy, radiation, or endocrine therapy.
Mindfulness was measured with the short form of the Freiburg Mindfulness Inventory (FMI) [16] , a 14-item instrument which includes items relating to attentive awareness of the present moment, disidentification, diminished emotional reactivity, insightful understanding of the personal experience, and an accepting attitude. Higher scores denote higher levels of mindfulness. The FMI has been found to have acceptable psychometric properties [16] .
Program evaluation
At T2, the self-report questionnaire included items examining the acceptability, accessibility, perceived effectiveness, and level of satisfaction with the group-based intervention. The participants were asked to comment on the experience of the participating in a group with women of varying degrees of illness and to provide feedback on helpful and unhelpful aspects of the course. Additional questions were related to the meditation practice in the past, at enrolment (asked at T1), and the likelihood of maintaining practice (asked at T2).
Analyses
Analysis was undertaken with SPSS version 21.0. Within each intervention, paired t tests were used to examine changes from T1 to T2 on the outcomes variables (DASS-21, FACT-G, and FMI). Change scores (i.e., T2 score and T1 score) of the three outcome variables were computed. Independent t tests were used to analyse the differences between change scores for the respective interventions. To assess whether the relationship 12 (29) 9 (38) Receiving chemotherapy at enrolment, n (%) 11 (26) 11 (46) Receiving radiotherapy at enrolment, n (%) 9 (21) 1 (4) Receiving endocrine therapy at enrolment, n (%)
12 (29) Acceptability and benefit of the intervention
As depicted in Table 3 , most women (93 % in MBCT and 88 % in MMP) found the overall program to be quite a bit helpful or very helpful and all individual components of the program were similarly endorsed by the majority of the women. Participants particularly enjoyed (liked this aspect a little or a lot) doing the program as a group, meditating and the experiences that arose as a result of practising mindfulness and more than half of the participants also liked the emphasis on home-based practice and the time commitment required. There were no significant differences between the two intervention types. All women (100 %) in both intervention streams said that they would recommend the program to other women with breast or gynecologic cancer. The answer to the open-ended question of how participants experienced participation in a program with women of varying degrees of wellness, most responses from both groups were positive.
This was the most interesting part. I found there were others more fortunate and less fortunate than myself and that was the greatest discovery as self-reflection was imminent. There were lots of tears of joy and sadness. (MBCT participant) I liked listening to other women's stories as it helped me see I wasn't alone. There are other who are in better or worse situations than myself. (MMP participant)
Maintenance of meditative practice
As noted in Table 2 , prior to commencing the intervention, 21 % of women from each subsample reported having some form of meditative practice. At T2, 37 of the 39 women (95 %) who completed the MBCT program reported their likelihood of maintaining a mindfulness practice as quite likely or very likely. Among the MMP completers, 22 of the 23 women (96 %) endorsed these responses. There were no significant differences between the two intervention groups. 
Discussion
We present a comparison of two mindfulness-based interventions among heterogeneous groups of women with breast and gynecologic cancer seen in the same center: an MBCT intervention comprising 22 contact hours of therapy (including the optional extended mindfulness practice sessions) and a less formal meditation-based program, comprising 9 contact hours of therapy. As hypothesized, both interventions were associated with significant improvements in distress, QOL, and mindfulness with medium to large effect sizes and neither intervention was shown to be significantly superior (in the statistical sense) in the amount of improvement observed. Analyses showed that changes from T1 to T2 for distress and mindfulness were dependent on their respective T1 scores, indicating that there was greater improvement when there was more 'room' for improvement. There was, however, no main effect for intervention type or an interaction between intervention type and T1 score in determining outcome. Simultaneously, participants reported finding both programs beneficial and provided positive feedback of the interventions as a whole as well as their individual components. There were no statistically significant differences between intervention types in this respect.
There has recently been a call for research on simplified mindfulness interventions that are briefer and more flexible [12] . The MMP described here is one such intervention with these preliminary data suggesting it may present a valid alternative to the formal 8-week MBSR or MBCT programs, particularly in busy, under-resourced clinical environments. The shorter contact time also means the MMP is possibly less daunting a commitment for potential participants particularly if terminally ill or undergoing intensive treatment. Furthermore, the findings of our study suggest that therapy contact time is not associated with benefits gained, at least in the short term. These findings are consistent with a recent review which found non-significant correlations between in-class MBSR hours and mean effect size for psychological distress among clinical and non-clinical samples, suggesting the utility of abbreviated class time [3] .
It is possible that the benefit of the more intensive mindfulness training offered by the MBCT intervention would be more apparent in the maintenance of gains. Both the MMP and MBCT interventions introduce the key elements of mindfulness and teach core mindfulness meditation practices but due to the shorter session time and overall duration of the MMP, there is less opportunity for in-depth discussion of the concepts introduced in each session and also of the experiences that arise during meditation both in the group and at home. There is also a less session time allocated to meditation practice in the MMP compared to MBCT program. Potentially, these differences may result in MBCT participants having a greater understanding of the experience of meditation compared to the MMP participants and therefore being more likely to continue practice after formal program completion. Furthermore, MBCT includes a meditation practice focusing on observing one's physical and psychological reactions to difficulty while simultaneously holding the intention of 'allowing and letting be'. In the MMP, while the participants are given time to discuss the difficult experiences that may arise during meditation practice, a mindfulness meditation focusing specifically on observing reactions to difficulty is not included. Given that these interventions were implemented in an oncology population likely characterised by substantial levels of bodily and mental distress, it is possible that the inclusion of a meditation practice that could enhance understanding of one's reactions to challenging experiences might influence ability to cope with such challenges in the future and, in turn, reduce distress and improve QOL.
Similarly, the benefit of the cognitive therapy component present in the MBCT intervention but not in the MMP may only become apparent in the maintenance of gains. This is particularly so since MBCT participants received an intervention specifically targeting rumination, a cognitive mechanism directly implicated in the relapse of depression [11] . Data from our earlier trial of MBCT [14] showed that improvements in distress, QOL, and mindfulness were maintained 3 months after completion of the intervention; however, comparable data from the MMP are not available. Maintenance of improvement could also not be examined in the review paper [3] referred to above. Furthermore, it is also possible that increased contact time may itself be important to the development of the proposed mechanistic factors of mindfulness interventions, such as greater self-compassion and reduced rumination, not measured here or elsewhere [3] . Future research should evaluate the specific effects of the cognitive therapy component and the role of potential mechanisms of change on the longer term outcomes of participants.
The skill of the mindfulness instructor is thought to be a key factor in determining the outcome of these interventions. For MBSR and MBCT facilitators, best practice requirements include ongoing personal mindfulness practice, receiving supervision from a mindfulness teacher, and attendance at annual mindfulness retreats [7, 11] . These requirements, which have significant cost implications when considering inclusion of a mindfulness intervention in routine care, were met among the MBCT facilitators. The MMP facilitator, however, did not meet all these requirements, but was nonetheless highly skilled. Specifically, the MMP facilitator was an experienced clinical psychologist with specialization in psycho-oncology who had received training in the application of mindfulness across a range of settings over several years. This variable has not been directly studied, but it is possible that such highly skilled facilitators are necessary to achieve optimal benefits in abbreviated interventions. It is also possible that the skill level of therapist has an impact on the maintenance of gains. These issues require further scrutiny.
We acknowledge the limitations of this study with its nonrandomized design and small sample size. The non-significant results observed here may be attributable to low power associated with small sample size. While the study was sufficiently powered to detect within group differences, it was not sufficiently powered to detect small effect sizes for the between groups differences (i.e., between the two interventions). At this stage, however, the clinical relevance of small effect sizes is unclear, and this could be matter for future investigation. It is recognized that the sample was highly self-selected and that it is likely that very motivated individuals, who were willing to learn new skills, attended the respective programs. Furthermore, clinical and demographic data of non-participants were not collected so the representativeness of the sample is not known; and similarly, information regarding reasons for women not being interested in the study was not recorded. A large proportion of this sample had high levels of education, a finding that is consistent with recent reviews of mindfulnessbased interventions in cancer care [9, 12] . Finally, even though the intervention groups differed significantly on only one sample characteristic (past history of anxiety or depression resolved by time of enrolment), in the absence of a randomized design, it is not possible to conclude that the respective interventions are the agents of change responsible for improvements, or indeed, whether is it mindfulness, peer interaction, or cognitive therapy or a combination of these that brings about the observed improvements [12, 13] . Accordingly, the results should be interpreted with caution. Further study incorporating a randomized design with one of more of these alternate conditions as comparison is required to clarify the essential or active ingredient of a successful group psychosocial program. Future research might also investigate the influence of participant motivation on MBCT and MMP treatment outcomes and determine which patient characteristics are associated with benefits from these interventions. Nonetheless, these data provide preliminary evidence for the utility of a brief mindfulness intervention for improving distress and QOL in a heterogeneous group of women with cancer.
